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TITLE: Photoconductivity spectra of p-type silicon irradiated with fast electrons | 
| 


SOURCE: AN BSSR. Doklady, v. 10, no. 2, 1966, 80-82 


TOPIC TAGS: photoconductivity, silicon, impurity center, irradiation effect, irradia- 
tion damage, Fermi level 


ABSTRACT: The object of the work was to study the kinetics of formation and stability 
of radiation damage in vo~-t on irradiated With 1 MeV electrons at 25-30°C and 
integral doses of 1013-101 si irene pat The change in the shape of the spectra of 
imourity photoconductivity was studied as a function of the irradiation dose, The ef- 
fectiveness of the formation of radiation damage was found to depend on the imourity 
composition of the crystals. The shave of the spectrum of the photoconductivity signal! 
depends on the position of the Fermi level in the forbidden zone. ‘Py raising or lower- 
ing the Fermi level, one can eliminate certain centers from the photoconductivity pro- 
cesses, which confirms the authors’ earlier hypothesis that the structure of the spec- 
tra is related to volume defects, since the change in the position of the Fermi level 
reflects the conditions in the volume of the crystal. The observed change in the spec~ 
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TLE: Investigation of the influence of heat treatment on the photo- 
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ve damage, photoelectric property, heat effect, Photoconductivity, fine 
. Structure, crystal defect % 


: ABSTRACT: The purpose of the investigation was to study the temperature 
Stability of different radiation damages which are produced in single 


lated with energy particles. The initial 7 
~cm, containing | 


 B -- 8 x 1027 em oxygen, The irradiation was with 1-Mey electrons from 
pn electrostatic generator at 80K and 30C. The Spectral dependence of 


_ tthe stationary Photoconductivity was plotted with apparatus deseribed by |> 
fe | 
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. F. Plotnikov et al. (PTE, no. 3, 183, 1962). The results show that 
amples whose photoconductivity spectrum displayed no structure shortly 
fter the cessation of the irradiation, acquired 4 pronounced structure 
; e at liquid-nitrogen temperature. This is attrib- 
4rg resulting from the electron bom- 
ardment. An increase 4n the temperature and longer storage following — 

i fects due to the bombardment to become 


' bnnealed. The results are interpreted and reconciled with the level 
scheme of the defects. A quantitative interpretation of the phenomenon |— 
gs made difficult by the presence of different types of structure defects 
hich can become transformed into each other during annealing. Orig. 
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| TLTLE: Photoelectric properties of gallium arsenide containing structure defects due 
to radiation 7 27 


SOURCE: AN BSSR. Doklady, v. 10, no. 6, 374-376 


TOPIC TAGS: gallium arsenide, radiation effect, photoresistance, photoconductivity, 
resistivity , photoelectric property, fast neutron, neutron irradiation 


| ABSTRACT: The energy spectrum of local levels in n- and p-type gallium arsenide 
7, single crystals irradiated with fast neutrons “fas investigated by studying the 
Structure of photoconductivity spectra beyond the absorption edge. Spectral de- 
pendencies of photoconductivity were recorded at temperatures of 300 and 80K using 
samples with a resistivity up to 1012 ohm. The specific resistivity of the frradiacted 
samples was found to depend markedly on the density of neutron beams: at fluxes of | 
10! neutrons/em* the resistivity increased slowly; at higher densities it increased 
rapidly, showing a tendency toward saturation at 10:7 neutrons/cm2. It was concluded , 
that the irradiation of gallium arsenide produces a great number of stable combina- | 
tions of point defects and residual chemical impurities. Orig. art. has: 2 figures, 
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TITLE: Photoconductivity spectra of germanium single crystals irradi- 
ated with gamma~quanta = a 


SOURCE: AN BSSR. Doklady, v. 10, no. 8, 1966, 550-552 


‘TOPIC TAGS: germanium single crystal, gamma irradiation, electron 
energy level, impurity level 


ABSTRACT: An investigation was made of the system of energy levels , 
which appears in n-type and p-type germanium irradiated with gamma- 
quanta from Co®? at room temperature, Particular attention was given to 
a study of the stable centers which introduce deep energy levels into 
the forbidden zone, Photoconductivity spectra were taken in a range 
from 1 to 5 p for temperatures oe 300 to 80K before and after irradi- 
ation with integrated fluxes of 10!4——5 x 10!7 kv/cm?, The specimens 
used were n= and p-type germanium single crystals with initial specific 
resistances of 48 ohmecm and 6 ohmecm, respectively. The concentration 
of residual impurities in the clectrically active state, for n-type 
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material was up to 10'?—~-10!3 cm73, Investigation of the electrical : 
characteristics of specimens after trradtWtiom showed the presence of (= f= 
Ey + 0.01 ev, Ey + 0,008 ev, and Ey + 0.17 ev levela in p-type ger- as 
manium and E, ~ 0,20 ev level in n-type germanium, Irradiation of 
netype crystais with doses up to 5 x 10!’ kv/em2 did not change the 
conductivity sign. At T = 80K the Fermi level in irradiated n-type : 
specimens was located 0,16—~0,22 ev from the bottom of the ‘conductivity: 
sone, while in p-type specimens {tt was found 0,20~—0,26 ev from the top 
of the valence zone. The presence of deep centers in both trradiated 
and nonirradiated crystals indicates that these centers are not gen- 
erated due to the irradiation but are only displayed-aa the -ragalt of 
it. The transition of electrons between the zones.and these centers |: 
in irradfated crystals can lead to a significant cWawge in ttateoncen- | - 
tration of free carriers, Such a chafige in condétitrarton fs: ‘poesible *: 3 tein 
since after irradiation the equilibrated concentration“of: ‘ftaé ca 
becomes very low as a result of their capture by the ‘radideton damage’ 
which introduces shallower energy levels. Therefore in: irradiated aes 
specimens for which the ratio Ac/o is greater, it 1s fiossible “to detects 
deep energy Levels which belong to residual imperfectfons.of the crystalics 
lattice. Orig. art. has: 1 figure. - a a ' (JA) = 
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TITLE: Temperature and optical quenching of radiative recombination of gallium ar- 
senide ° 


SOURCE: AN BSSR. Doklady, v. 10, no. 9, 1966, 641-643 


TOPIC TAGS: galliun arsenide, luminescence quenching, radiative recombination, tem- — 
perature dependence, absorption band, Raman spectrum 


ABSTRACT: The purpose of the investigation was to determine the influence of temper- 
ature on the spectral distribution of the radiative recombination of electrolumines-~ 
cent diodes obtained from n-type GaAs by diffusion of beryllium, and the influence of 
constant external illumination in the intrinsic absorption band (A < 0.83 nm) on the-|. 
intensity of the recombination band. ‘The carrier density in the initial GaAs was 

8 x 1077.6 x 10%) en-3, the optical resonators were made from the crystal by 
cleavage. The Raman spectra were investigated with apparatus based on the IKS=12 
spectrometer. The radiation receiver was a germaniun photodiode or a cooled PoS 
photoresistance. The constant illumination was with the aid of an incandescent lamp 
and a number of filters. The tests were made at temperatures 80 = 30K in a cryostat 
evacuated to 10-* mm Hg. ‘The radiative recombination without additional 4llumination 
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had three peaks, at 1.02, 1.26, and 1.44 ev. Additional illumination reduced wee 
the 1.26 ev peak and both shifted and attenuated the two other bands. ‘Tne radiative | 
recombination also decreased with increasing temperature. The results are related to 
the formation of effective centers for electron adhesion. ‘The authors thank M. T. 
Lappo and V. S. Veliyev for help with the experiments. Orig. art. has: 2 figures. 
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defect, irradiation damage, impurity level 


ABSTRACT: ‘Tne purpose of the investigation was to determine the energy levels that 
appear when the crystal is irradiated with different integral fluxes of 1-Mev elec- | 


from Co® (1015 ~ 1019 qu/em?). The initial n- and p-type crystals had a resistivity 


0.03 -- 150 ohm~cm and a low concentration of impurities capable of producing deep : 
levels in the forbidden band. The investigation consisted of measuring the tempera- | 
ture dependence of the conductivity and of the Hall coefficient, and the spectral dts~—— 
tribution of the photoconductivity signal. The electrical measurements identified the 


| principal donor and acceptor centers, while the photoelectric measurements identified 


— 


| 
' 
Peay (1013 ~ 1018 e1/em?), fast reactor neutrons (10!2 ~ 10!9 neut/cm?), and y quanta 
{ 


the levels due to point defects and some of the chemical impurities. The results 
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“ABSTRACT: The isochronous annealing of infrared radiation bands arising in silicon 
from the radiative recombination of excess carriers across the levels of radiation de- 
fects was studied. In the 25-600°C range, the successive appearance and disappear= 
ance of various bands was observed, indicating a complex character of the rearrange~ 
ment of defects during annealing. The results obtained show an important role of 
oxygen in the formation of recombination centers in silicon upon irradiation with 
gamma quanta. On the other hand, this recombination radiation is a good indicator of 
low oxygen concentrations, and can be used to determine the latter, Thus, recombina~ 
tion radiation can be used as a means of studying the radiation defects of silicon and 
processes of their rearrangement during heat treatment. Nine different "radiating" | 
radiation defects were observed, and the kinetics of their annealing showed the struc- 
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ture of stable radiation defects to be complex. Oxygen atoms are an integral part of 
most of the radiation defects responsible for the observed bands of impurity recombi~ 
‘nation radiation. Phosphorus atoms participate in the formation of centers radiating 
D and E bands, and boron atoms take part in the formation of centers radiating F and 

3 bands. The majority recombination centers (determining the lifetime of excess 
riers) are annealed at 400-500°C. They are also linked to oxygen and are centers’ 
‘nonradiative recombination. The intensity and energy distribution of the various 
ands of recombination radiation of silicon containing radiation defects and subjected 
"to heat treatment permit an analysis of the content of chemical impurities in the ini- 
tial single crystals. Both active (boron, phosphorus) and inactive impurities (oxy~ 
gen) can thus be analyzed. Authors thank Z. M. Afanas’yev and P. 3...Solov'yev for. 
their systematic assistance in the course of the experiments. Orig. art. hast 1 
Ligure and 1 table. RO 
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TITLE: On Criteria for the Absence of Arbitrary and Multiple Limit 
Cycles 


PERIODICAL: Matematicheskiy sbornik, 1960, Vol.52, No.3, pp.811-822 
TEXT: The author considers the system 


(1) B= r(xy), B. g(x,y). 


General theorem (Theorem 1): Let the system (1) be given in a simply 
connected domain G; let P and Q be continuous.WIf there are functions 


N(x,y), M(x,y) continuous in G, the partial derivativesof which are me 


continuous in G and which possess the property that for the functions 


h(x,y) = PM + QN and k(x,y) = ak _ au in G there holds one of 


the following systems of signs 
[> o;=0], [s0; 207; C=0; = oJ ; [=0,5 07 3[E 0; < 97 


or Es oshol, then (1) possesses no limit cycles in G (the signs <0 
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and > O mean that the function is = 0 at most on Single curves and 
otherwise <0 or > 0). 


Under the additional assumptions that P(x,y), Q(x,y) are continuous and 
continuously differentiable in @ and that (whereever it is necessary) 
N(x,y), M(x,y) are twice continuously differentiable, the author 
,collects in a scheme the most essential conditions (doubly framed) 


under which (1) possesses no limit cycles in G. Criteria based on 

the inverse signs (([> 0; <0, [€ 0; = 0] ) of the functions 
h(x,y) and k(x,y) must be used in the Green formula with regard to the 
sign. 
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Other cases 


A cycle C is denoted as multiple limit adie ee for it 
c P QQ, ,. . 
es + 5) dt vanishes, where 1 is the length of 
re) 


C and the integration is ca 
direction of increasing t. 
Theorem 2: Let P(x,y), Q(x,y 
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continuous partial derivatives in a simply connected domain G. if 
there are functions N(x,y) > 0, M(x,y) continuous and continuously 
differentiable in G such that it is everywhere in G 


2 2. 
n-2MP, SQ, 2M yp i 2M nado (<0) 


and that h vanishes identically in no partial domain of G, then in G 
there are no multiple limit cycles of (1) 

In theorem 3 the author gives four further criteria for the absence 
of multiple limit cycles. A generalized form of the first of these 
criteria is given in ‘ 

theorem 3*: Let P(x,y), Q(x,y) be twice continuously differentiable 
in the simply connected domain G. Let twice continuously differentiab- 
le functions N(x,y)>0 and M(x,y) exist such that 


1.) the curves N(x,y) P(x,y) = 0 and N(x,y) Q(x,y) = 0 are representab- 
le as monotone functions y = f(x) and x = Ply); 
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& ,% 1 ) 
2.) the expressions A = 9x 8 wt oF ) and 


Q9 2 1 OM 
Bee ce = + ax) 
Qy ‘Ox NP x 
are of constant and equal sign and both expressions do not 
gimultaneously vanish identically; 


Aes ae, 
3.) the signs of A and ona Wo * 4 (or of B and 


xe wt 2M) are in a sufficiently small neighborhood of the 


9 
curve x = G(y) (y = f(x)) identical in the lower (upper) part of the 
plane under (above) the curve or, however, 


, 7) 
ong 1. , Om ., ONP iL M 
Dy Wa + py 9 “Ox WP * Ox 


vanish identically, while in the other parts of the curves 
x= y) or y = f(x) these expressions have equal signs opposite to 
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the sign of A or vanish identically. 

Then (1) possesses no multiple limit cycles in G. 
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AUTHORS: Tkachev, V. F. (Moscow), Tkachev, Vl. F. (Voronezh) 


TITLE: On Criteria for the Absence of Arbitrary and Multiple Limit 
Cycles 


PERIODICAL: Matematicheskiy sbornik, 1960, Vol.52, No.3, pp.811-822 
TEXT: The author considers the system 


(1) a L P(x,y), a. Q(x,y). 


General theorem (Theorem 1); Let the system (1) be given in a simply 
connected domain G; let P and Q be continuous.WIf there are functions 


N(x,y), M(x,y) continuous in G, the partial derivatives*"of which are ne 


continuous in G and which possess the property that for the functions 


h(x,y) = PM + QN and k(x,y) = an - ax in G there holds one of 


the following systems of signs 
[s 0;=0], [s0; 207; C=0; > 0] ; [s0,< 07 ;s[= 0;s 07 


or Fay ee then (1) possesses no limit cycles in ¢ (the signs <0 
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and & O mean that the function is = O at most on single curves and 
otherwise <0 or > 0). 


Under the additional assumptions that P(x,y), Q(x,y) are continuous and 
continuously differentiable in G and that (whereever it is necessary) 
N(x,y), M(x,y) are twice continuously differentiable, the author 
collects in a scheme the most essential conditions (doubly framed) 
under which (1) possesses no limit cycles in _G. Criteria based on 

the inverse signs ([_> 0; <0], C&0; = 0] ) of the functions 

h(x,y) and k(x,y) must be used in the Green formula with regard to the 
sign. 


Card 2/9 


7 
S ies Fas Bain Beieistce 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755920016-5" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755920016-5 


“ 
2 ag 


bss ROSA RRA Ea BEAD Es Si BL Se Ci a SELES Bee 


85226 


$/039/60/052/003/003/007 
CG 111/ © 333 
On Criteria for the Absence of Arbitrary and Multiple Limit Cycles 


Scheme 


M(x,y) 
et Remarks 


F(x,y) >0 


General 
criterion 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755920016-5" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755920016-5 


je SELIG I NS HN AREA SEE ADEA RE 


85226 


$/039/60/052/003/003/007 
COT C395 
On Criteria for the Absence of Arbitrary and Multiple Limit Cycles 


i F°(P°+9°) >0 


F F*(P-+Q°) >0 


F(PQ-PQ) 


|, &(x,y) ar- 
bitrary 
function 


Criteria 


se of Ben- 
dixon-Dula 


OF'P + dOF'Q 
| dx ay S20 


Cara 4/9 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755920016-5" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755920016-5 


se ee 


85226 


8/039/60/052/003/003/007 
c 111/ © 333 
On Criteria for the Absence of Arbitrary and Multiple Limit Cycles 


Criterion of 
9°x oeK 0 the type of’ 
9x ay oxoay H. Poincare 


Somewhat gene- 
ralized Poin- 
care Criterion 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755920016-5" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86- dette hae a 


$/039/60/052/003/003/007 
C 111/ © 333 
On Criteria for the Absence of Arbitrary and Multiple Limit Cycles 


Other cases 


vanishes, where 1 is the length of 


C and the integration is carried out along the limit cycle in the 
direction of increasing t. 
Theorem 2: Let P(x,y), Q(x,y) in (1) be continuous functions with 
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continuous partial derivatives in a simply connected domain G. If 
there are functions N(x,y) > 0, M(x,y) continuous and continuously 
differentiable in G such that it is everywhere in G 

Qnp . ®NQ, @M OM 

= == NP +> WQ 20 s0 

ox” ay 1 Ox * Oy ws (0) 
and that h vanishes identically in no partial domain of G, then in @ 
there are no multiple limit cycles of (1). 


In theorem 3 the author gives four further criteria for the absence 

of multiple limit cycles. A generalized form of the first of these 
25 criteria is given in 

theorem 3*: Let P(x;y), Q(x ,y) be twice continuously differentiable 


in the simply connected domain G. Let twice continuously differentiab- 
le functions N(x,y)>0O and M(x,y) exist such that 


1.) the curves N(x,y) P(x,y) = 0 and N(x,y) Q(x,y) = 0 are representab- 


le as monotone functions y = f(x) and x = @(y)s 
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. 0 ) 
2,) the expressions A = 5X Cones wo * vy ) and 


Q Onp 1, OM \ 


B=~a; lox WP* Ox 
are of constant and equal sign and both expressions do not 
simultaneously vanish identically; 


3,) the signs of A and dno i 4 EM (or of B and 
y Ne OY 


sae Ze + 2) are in a sufficiently small neighborhood of the 
curve x = ¥(y) (y.= f(x)) identical in the lower (upper) part of the 


plane under (above) the curve or, however, 
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vanish identically, while in the other parts of the curves 
x = p(y) or y = f(x) these expressions have equal signs opposite to 
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the sign of A or vanish identically. 
Then (1) possesses no multiple limit cycles in G, 


There are 3 figures, and 6 references: 3 Soviet, 2 French and 1 
American. 
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Theorem 1: Tf in & certain domain G of the space (x4> Kor eet 2%) 


there exists 2 continuous function N(x) Rovere? x) with continu- 


ous partial derivatives such that 
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i has @ constant sign and does not yanish in G, then the system 
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a P, (xy) Koren? +) (i = 1) 2ree%8 n) (2) 
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A generalisation of the theorem--- 
a qntegral curves in G. 


Adjoining it is proved: 


does not possess any close 


Theorem 2% If the system ate 
Te =f, nar “ failed y) Sha L(t, y)» \ (4) 


dy 
oie a falt WG a a (as y) el | 


where all functions f, 4% y)> 84 (x, yds 2 1, (% y)) tele 2, are 
ossess continuous partial * serivatives: ‘ig defined in 


continuous and p 
and if there 


a simply Oe eeckea domain CG, 
n(x, y) = 4% y) +1 ae y) 70 (<0) 

n(x, “aie dec ee wo (f, #25) 79 (<0)s 
then (4) does not possess ae tiate cycles in G. 


Theorem 3% -- _If the system. 2. = 
#2 mle y) om nie a Uy fle Y) Hr a = 4g (t, ac ar Yet (z, y)s 


(5) 
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where all m, n, f, g; 1 are continuous, possessing continuous partial 
derivatives, is defined in a simply connected domain G, and if there 


D(m,(xs y) + m,(x, ¥))  Dlnj(x, y) # mp(x, y)) _ 
A EE PT: Oa 


Dy Ox 
OE 2 ae 
Ux OF 


h(x, y) 2 1, (x; y) + 1, (x, y) >°0 ( <0) 
Q 
K(x» y) = ae (e, + 6) - ao (ft, + £,)>0 (<0), 
then (5) does not possess any limit cycles in G. 


There is one Soviet-bloc reference and one non-Soviet-bloc reference. 
SUBMITTED: February 4, 1960 
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. AUTHOR: Tkachev, V.1; Kripyakevich, R.1. Cy 


ORG: Physicotechnical Institute, AN UkrSsR (Fiziko-tekhnicheskiy inatitut AN UkrSSR) 


TITLE: On the_role of hydro 1 the processes of steel failure in neutral corrosive 
, media \ 


SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 1, no. 6, 1965, 688-693 


TOPIC TAGS: hydrogen embrittlement, carbon steel, cathode polarization, mechanical 
fatigue, corrosion, sodium chloride 


| ABSTRACT: Low-cycle plastic fatigue (alternating deformation above the yield point) 
_ was studied on_08 KP steel (0.09% C, 0.37% Mn, 0.019% Si, traces of P and §) in order 
; to determine low degrees of hydrogen absorption taking place in neutral electrolytes 
+ (3% NaCl polution). The specimens were subjected to bend tests beyond the elastic 
| limits (plastic fatigue) at a frequency of 0.8 cps on an IMA {P-1 machine. Aplatinum 
i gpiral served as the anode during polarization. from the test results, "polarization 
| curves," 1.é., graphe of plastic fatigue (number of cycles up to failure) versus density 
1 of the cathodic polarization current were plotted. The curves obtained for the action of 
| : 
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neutral and acid electrolytes in the presence of cathodic polarization were EScanin, dared 
similar, which constitutes an indirect confirmation of the hydrogen embrittlement! df the 

metal in neutral electrolytes in the presence of plastic fatigue, The decrease in plastic im 
fatigue under the influence of hydrogen at relatively low cathodic current densities is 2 
reinforced by the presence of stress concentratora produced by selective corrosion. . a. 
Orig. art. has: 3 figures. me 
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‘ TITLE: Effect of the purity of steel and corrosion podium on low-cycle fatigue 
#4) | ise | 
: SOURCE; Fiziko-khimicheskaya mekhanika materlalov, v. 1, no. 6, 1965, 732-733 


, AUTHOR: Tkachev, V. I.; Kripyakevich, R. I.; Kuslitskiy, A. B.; Kreymerman, G. Le 5 ee) 
* inl LLL NS 


TOPIC TAGS: steel, corrosion, durability, hydrogen embrittlement, sulfuric acid, 
4 » sodium chloride, stress concentration — 
(ABSTRACT: The effect of the content of nonmetallic inclusion$ on the low-cycle 
\ fatigue of annealed ShKh15_ steel produced by various processes was studied in air ; 
‘ and in corrosive media (3% NaCl solution; 0.1 N H2S04 solution; 0.1 N H2S0, solu- ah 
: tion with cathodic polarization at current density Dg = 10 A/dm2 corresponding to 
- hydrogen absorption).- Tests in air showed a marked divergence in the values of 

the durability of the purest and most contaminated steel, In the neutral medium, 
. the durability drops by 15—25% while the effect of purity diminishes, In,the 
: acid medium, the durability drops even more (by 25-30%). Under hydrogen! bsorp- 
; tion conditions, the durability is at ite minimum (about 60% of the value in air), 
Gard 1/200 Saeteen ute, 
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{and its depanence on the purity is slight; this is because the formation of 
(bbrittle craéls tauses a decrease in durability. As the corrosiveness of the med- 
“Yum increases, the influence of steel purity of low-cycle fatigue levels off, 
: probably because additional stress concentrators which are more effective than the 
‘ nonmetallic inclusions are formed. During hydrogen absorption, the inclusions act 


as sources of stacks Orig. art. has: 2 figures. 
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. Fig. 1. Influence of the period, t , of preliminary 
- corrosion and hydrogenation on the number 
é of cycles N for complete destruction of 
steel specimens Ogkp (a) and ShKh15 (b) 
respectively, 1 ~ preliminary hydrogena~ 
: tion; 2 ~ same, but followed by two hours 
i of aging at 1000; 3 - preliminary corrosion, 


by hydrogenation may be reversed by hydrogen desorption. The rate and degree of 
strength recovery depend on the composition of the steel; carbon and alloying 
elements decrease the tendency towards recovery, It is suggested that plastic 
fatigue experiments constitute a more sonsitive method for dotormining hydrogon 
than the rupture oxperiments, Orig. art, has: 2 graphs, 
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< TITLE: Effect of metallurgical factora on the low-cycle fatigue in various media 
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| SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 2, no. 3, 1966, 336-339 
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TOPIC TAGS: steel, low alloy steel, nickel containing steel, Vacuum=depgassud—eteet 


dgqwocyrie-fatieu ; v fneth, steel—fatipue—Life/12KhN3A steel 
ace “Steet bb Creu Coy: 


ABSTRACT: Low-alloy’ 12KhN3A' Ptructural steel, Whoedene and cast or vacuum deyassed, 


was hot~rolled into 40 mm plates or 3 mm sheets, hardened and tempered to a tensile 


strength of 100 dan/mm2, and tested for fatigue strength!{n the air, in a 3% NaCl 


! 
aqueous solution, and in the same solution with applied cathodic polarization, the H 
latter to promote a hydrogen absorption. A constant-amplitude, symmetrical bending : 
at a frequency of 0.8 cps was used in the tests. The test results showed that pe 
vacuum-degassed steel had a longer fatigue life in all the nvestipated media than | 
the conventionally cast steel,especially in the tests in ug NaCl solution with 


cathodic polarization. The embrittling effect of hydrogen\and, correspondingly, the !__ 
difference in the fatigue life increased with increasing amplitude. Longitudinal ‘ 
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specimens had a longer fatigue life than that of transverse specimens. With 
increasing amplitude, the difference in the fatigue life of longitudinal and trans— 
verse specimens increased substantially in tests in the air, and less so in tests 
in NaCl solution, but noticeably decreased in the NaCl with cathodic polarization. 
Sheet specimens had a slightly higher fatigue life than that of plate specimens in 


the air and jn NaCl solution, but lower in NaCl with cathodic polarization. Orig. 
art. has: 1 figure. Abe ei [MS] 


‘fr 
! 
! 
' 
F 
i 
| 
i 
i 
! 
i 


SUB CODE: 11/ SUBM DATE: OSFeb66/ ORIG REP: 002/ ATD press: 0 077 


j 
i 
| 
i 
| 
\ 
| 


| 
| 


| 


Card 2/2 ; | 


= 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755920016-5" 


"APPROVE : 
ae D pe RELEASE: 07/16/2001 CIA-RDP86-00513R001755920016-5 


SEAS SETS NER PA RH RE a 


35309 
5/039/62/056/003/001/004 

[4.422 B125/ 3102 

AUTHOR: Tkachev, Vs Ee (Moscow) 

TITLE: Necessary and sufficient conditions of stability, semi- 
stability, and instability of the limiting cycle and some of 
their applications 

PERIODICAL: Matematicheskiy sbornik, V- 56(98), no. 3, 1962, 281 - 300 FG 


ral criteria of stability and semi-stability 
) = y(t+T)) of the system 
Nose 018 constructed in 


TEXT: The author derives gene 
of the limiting cycle L (xex(t) = x(t+T), y= y(t 
dx/dt = P(x, y), dy/dt = a(x, y)- A sequence has 
If. there is an odd number k 


terms of which the criteria are formulated: 
£0 (>0), then the limiting 


such that h, z QO, hy = O, oeey hyy = OQ, hy 
be stable (unstable); 4f there is an even number k such that 


cycle L will 
weey HY 42Os nh 40, then the limiting cycle L will be semi- 


h,=05 hy=0; 
stable. The first two h read as follows: 
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AUTHOR: Tkachev, V. I.; Kripyakevich, R. I. es 
ROR ar a L5 
ORG: Physics~Engineering Institute, AN UkrSSR, L'vov (Fiziko-mekhanicheskiy institut AN 


UkrSSR) 
Vad 5 
TITLE: Effect of characteristics of cyclic load on the low-cycle fatigue in media 


SOURCE; Fiziko-khimicheskaya mekhanika materialov, v. 2, no. 4, 1966, 457-463 


TOPIC TAGS; chromium steel, cyclic load, cyclic strength, corrosive strength, hydro- 
genation 


ABSTRACT: Effects of amplitudgy frequenc ', and asymmetry of cyclic deformation on the 
service life of steel in corrosive\ahd hydragenating environments was studied. High tem- 
pered 2.5 mm diam specimen of 12 KhN3A\ steel were exposed to 3% NaCl aqueous solutions 
and in the same solution under cathodic polarization to 10 a/dm2 current densities, and tested 
at 1, 10, and 100 cycles/min and 0. 58% amplitude of total deformation, c«. The amplitude 

| Of deformation was shown to be the dominating factor for service life. Stress characteristics 
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and alloy properties affected service life under experimental conditions much more than elec- 
trochemical conditions. At 10—10% cycles to failure, eN™ = C, N being the number of cycles 
and m and C constants. The effect of environment decreases with increasing amplitude of 
deformation and no essential effect of corrosivity is observed if the amplitude reaches a crit- 
ical value. Under uniform amplitudes of deformation and at low-cycle tests in air, service 
life is hardly affected by the asymmetry of cycles. Service life in a hydrogenating medium 
increased at the transition from asymmetry to symmetry of the cycle, Effects of environ- 
ment on service life decreased with increasing frequencies of cyclic stress, perticularly in 
hydrogenating and, to a lesser degree, in corrosive environments. The value of the critical 
amplitude decreases with increasing frequency. Orig. art. has: 2 formulas, 2 tables, and 
4 figures. 
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TITLE: Effect of stress concentration on low-cycle fatigue in media 


SOURCE: Fiziko-khimicheskaya mekhanika materialov, V. 2, nO. 4, 1966, 464-467 


TOPIC TAGS: stress concentration, material deformation, corrosive strength, hydrogenation, 


cyclic strength, fatigue strength 


ABSTRACT: The otfect the amplitude of total deformation, €, and of stress frequency, Vs 
on the low-cycle fatigue of specimens was studied with concentrators of stress, represented 
by 1 mm holes in the flat samples. The latter were tested in air and in corrosive and in hy~ 
drogenating environments. Concentration of stress resulted in a marked decrease of service 
life under low-cycle fatigue a8 compared ie conditions of uniform stress distribution. The 
value N(e), N being the number of cycles, owed the same basic dependence upon conditions 
as under uniform stress. The value of critical deformation decreased at a concentration of 
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stress concentration on deformation 
ratio of the environment factors for 
respectively, Orig, art. has: 3 figures, 
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TITLE: Method of strengthening thin-sheet parts. Claes 21, No. 176646. [an- 
nounced by the All-Union Scientific Research and Desi Technological Institute 
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Technological Machine Building Institute (Rostovekiy nauchno-isaledovatel akiy 
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SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no« 23, 1965, 36 


TOPIC TAGS: thin sheet part, part strengthening, part surfacing, thin sheet i 
surfacing, wear resistant power 


ABSTRACT: This Author Certificate introduces a ria of strengthening thin-~- 
sheet {parts by suctacing ich wear-resistant powder! deposited with high-frequency 
current. To maintain a constant. gap between the inductor and the surfaced part, 
ensure a small depth of penetration in the base. metal, and to avoid burning 
through, the inductor 4s lo¢ated below tha surfaced part. - 
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TITLE: Induction auptactig of thin-walled metal objects with wear-resistant alloys 


SOURCE: Svarochnoye proizvodstvo, no. 7, 1966, 24-26 3 
: 4 
TOPIC TAGS: induction hardening, wear resistant alloy, conveying equipment a, 


i 
ABSTRACT: The results of testing induction-surfaced "trough" of scraper conveyers are 
presented. Due to thermal effect on the surface, induction surfacing causes consider- 

Ne warpage in the sheet metal. By clamping the work as shown in figure 1, the maxi-. 
nf warpage is reduced 25 times compared with an unclamped sheet. Two methods of plaqz 

g inductors were used: from the side of the deposited layer, and from the other side. 
The second method is more efficient in that the inductor is closer to the workpiece. 
With a metal thickness of 3 mm and a frequency of 70 kilocycle, the current penetration 
is 2.6 mm, About 86.5% of the induced energy is turned into heat in this area. The 
other 13.5% of the energy input is released in the 0.4 mm of the sheet. Hence, it fol-|— 
lows that the heat input is evenly spread throughout the entire thickness. In order. to 
deposit 4 areas 140 x 30 mm, a special inductor was designed. It has an F100 ferritic 
magnet for increasing its efficiency. The F100 has a permeability coefficient of 100 
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Fig. 1. Scheme of deformation of the 
coated zone. 


ot Ge 


and a maximum working temperature of 350°C. The depositing inductor is supplied from 
the LZ-107 high-frequency source (rating 100 kw, frequency 70 kilocycle, deposition 
area 140 x 25 mm, layer thickness 0.75 * 0.25 mm). Deposition regime: time--25-30 se 
power consumption~-1.1-1.2 (mw/hr), anode voltage--11 kv, contour voltage--4.5-6 kv, 
anode current~-16-13 ka, grid current--2.8-3a. Under the above conditions, the sheet 
metal did not warp. However, due to internal stresses, some warpage took place during 
cooling. Therefore, the sheet must be water cooled before unclamping. This process 
is called "thermal fixing" and according to the icrographic tests it produced neither 
micro- nor macro-cracks. The Rockwell hardness\$f the surface was 48-52. The coated - 
troughs are 1.6 times more wear-resistant compared with the uncoated troughs. Orig. 
art. has: 5 figures. 
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hee ace 


On the mechanism of corrosion fatigue of metals 


Referativnyy zhurnal, otdel'nyy vypusk, 48, Mashinostroitel'nyye 
materialy, konstruktsii i raschet detaley mashin, no. 1, 1963, 4, 
abstract 1.48.19 ("Sb, rabot N.-i. in-ta tekhnol. mashinostr. 
Sovnarkhoz Rostovsk, ekon, adm, r-na", no, 1, 1960, 47 - 54) 


Two theories dealing with the mechanism of corrosion fatigue are 
the process of crack formation in the elements of low-pressure 

the water side is studied. The character. of corrosion-fatigue da- 
metal of locomotive-type boilers shows that under conditions in 
corrosion factor plays the primary part in the origination of cor~ 


rosion-fatigue damages, 


[Abstracter's note: Complete translation] 


Card 1/1 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755920016-5" 


"APPROVED FOR RELEASE: 07/16/2001 CTA RDP ED Oop tohO0t 752720018» 


pepe petsis bers Soeeeee tee nae 


8/277/63/000/001/011/017 


A0Q52/4126 
AUTHOR: Tkachev, V. N. 
Se en en 
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PERIODICAL: Referativnyy zhurnal, otdel'nyy vypusk, 48. Mashinostroitel 'nyye 
materialy, konstruktsii i raschet detaley mashin, no. lI, 1963, 19, 
abstract 1.48.149 ("Sb. rabot N.-i. in-ta tekhnol. mashinostr. 
Sovnarkhoz Rostovsk. ekon. adm. r-na", no. 1, 1960, 78 - 82) 


TEXT: Mechanical properties (cy and ©, at compression, the run-in capa- 
city) were investigated and wear and corrosion-resistance tests were carried out 
of Zn-Al-alloy (up to 15% Al) also with Mg, Mn and Si additions, which were in- 
troduced in the form of master alloys. The tests have shown that 0.05% Mg raise 
corrosion-resistance of the alloy, an addition of more than 0.1% Mg reduces 
Sharply the ductility and makes run-in of the alloy to the shaft neck worse. 

An addition of 0.4% Si reduces the ductility and causes shaft neck scoring at 

P = 20 kg/mm°. Among the alloys in question, [AMM 10-0,5 (TsAMts 10-0.5) has 
optimum properties and can be used as a bearing material. 

[Abstracter's note: Complete translation] 
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materialy, konstruktsii i raschet detaley mashin, no. 1, 1963, 4, 
abstract 1.48.19 ("Sb. rabot N.-1. in-ta tekhnol. mashinostr. 
Sovnarknoz Rostovsk, ekon, adm, r-na", no. 1, 1960, 47 - 54) 


TEXT: wo theories dealing with the mechanism of corrosion fatigue are 
compared and the process of crack formation in the elements of low-pressure 
boilers from the water side is studied, The character of corrosion-fatigue da~- 
mages on the metal of locomotive-type boilers shows that under conditions in 
question the corrosion factor plays the primary part in the origination of cor- 
rosion-fatigue damages. 
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# AUTHOR: Tkachev, V.P., Engineer 98-7-13/20 
: ee 
TITLE: - Improved Arrangement in Switching to Water or Cement in the 


Mixing Section of Concrete Plants (Uluchsheniye skhemy pere- 
klyucheniya vody i sostavlyayushchikh betona v smesitel'nom 
otdelenii betonnogo zavoda) 


PERIODICAL: Gidrotekhnicheskoye Stroitel'stvo, 1957, No 7, p 44, (USSR) 


ABSTRACT: Very often with concrete mixing plants with a frontal ar- 
rangement of the mixing machines (two per section), only one 
mixing machine was able to operate. This deficiency was due 
mainly to the fact, that the water faucet was hand-operated,. 
The builders of the "Irtyshgesstroy" joined the supply of 
cement with that of water, installing a two-cylinder device, 
driven by compressed air, which operated the 2 valves of 
the water pipe and the 2-way chute of the cement hopper 

; simultaneously, or alternately, thus giving both mixing 
: machines efficient and foolproof service. 
This article contains 1 figure. 
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